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Chapter 3 
 
 
Methodology 
 
 
3.1  INTRODUCTION  
 
The methodology is one of important part of this project which required a lot of step 
to achieve the research objectives. This chapter will explain on the tools used for the CFD 
simulation. Beside, all the simulation detail and parameters setting is described here.  
 
3.2  GENERATING NACA2415 AIRFOIL PROFILE 
The NACA 2415 is chosen since it is characterized by the formation of LSB along 
its upper surface which is present across a range of Reynolds number and angle of attack, 
and has been the subject of several studies. Generating the coordinate points of an airfoil 
required both theoretical and mathematical work. Coordinates for many of these airfoils 
already exist in print or on the web. In addition, many programs and web sites now exist 
that can automatically compute the coordinates once the user enters the desired airfoil name 
or characteristics.  
 
3.2.1 NACA 4 Digits Series Profile Generator. 
 
In order to precisely plot the profile of NACA 2415, NACA 4 Digits Series Profile 
Generator is used. This Java web-based applet as shown in Figure 3.1 below, allows the 
user to generate any 2D airfoil profile within the NACA 4-digit family. The top three 
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Chapter 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
This chapter discuss about the project background, the problem statement of the project, 
the objectives of the project and project scope. 
 
1.2 PROJECT BACKGROUND 
 
1.2.1 Aerodynamic characteristic of an airfoil. 
 
The aerodynamic cross section of a body such as a wing that creates lift and drag on 
relative motion with the air is called an airfoil. Wing should be in proper shape for smooth 
lift. That is why airfoil size and shape playing an important role on airplane flight. Basic 
element of an airfoil is shown in Figure 1.1. 
 
 
 
Figure 1.1: Basic elements of an airfoil 
 
Source: http://www.aerospaceweb.org/question/airfoils/q0100.shtml 
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3.3 ANSYS Fluent SIMULATION SETUP. 
 
ANSYS, Inc. develops and globally markets engineering simulation software and 
technologies widely used by engineers and designers across a broad spectrum of industries. 
The ANSYS fluid dynamics solution is a comprehensive suite of products that allows user 
to predict the impact of fluid flows on the product throughout design and manufacturing as 
well as during end use. ANSYS fluid dynamics solutions gives a valuable insight into the 
product’s performance regardless of fluid flow phenomena being studied such as single 
phase, multi-phase, isothermal or reacting, compressible and incompressible flow.  
 
ANSYS Fluent software which is one of the ANSYS product contains the broad 
physical modeling capabilities needed to model flow, turbulence, heat transfer, and 
reactions for industrial applications ranging from air flow over an aircraft wing to 
combustion in a furnace, from bubble columns to oil platforms, from blood flow to 
semiconductor manufacturing, and from clean room design to wastewater treatment plants. 
Special models that give the software the ability to model in-cylinder combustion, 
aeroacoustics, turbomachinery, and multiphase systems have served to broaden its reach. 
So, ANSYS Fluent is an ideal tool to be used in the simulation. The version used is ANSYS 
14.0.  
 
Starting with the simulation, the first thing to do is selecting the Fluid Flow 
(FLUENT) Analysis System in ANSYS Workbench. This creates a new ANSYS FLUENT-
based fluid flow analysis system in the Project Schematic which is composed of various 
cells (Geometry, Mesh, Setup, Solution and Result.) that represent the work flow for 
performing the analysis. 
 
3.3.1 Creating the Airfoil Geometry in ANSYS DesignModeler 
 
 To begin with, the coordinate of NACA2415 is imported as 3D Curve to create the 
geometry used in the simulation. From the curve generated, a surface is created resemble 
the cross section of NACA2415 with 1 meter chord length. As a preparation to create the 
